Brain succinic semialdehyde dehydrogenase. Reactions of sulfhydryl residues connected with catalytic activity.
Incubation of an NAD+-dependent succinic semialdehyde dehydrogenase from bovine brain with 4-dimethylaminoazobenzene-4-iodoacetamide (DABIA) resulted in a time-dependent loss of enzymatic activity. This inactivation followed pseudo first-order kinetics with a second-order rate constant of 168 m(-1).min(-1). The spectrum of DABIA-labeled enzyme showed a characteristic peak of the DABIA alkylated sulfhydryl group chromophore at 436 nm, which was absent from the spectrum of the native enzyme. A linear relationship was observed between DABIA binding and the loss of enzyme activity, which extrapolates to a stoichiometry of 8.0 mol DABIA derivatives per mol enzyme tetramer. This inactivation was prevented by preincubating the enzyme with substrate, succinic semialdehyde, but not by preincubating with coenzyme NAD+. After tryptic digestion of the enzyme modified with DABIA, two peptides absorbing at 436 nm were isolated by reverse-phase HPLC. The amino acid sequences of the DABIA-labeled peptides were VCSNQFLVQR and EVGEAICTDPLVSK, respectively. These sites are identical to the putative active site sequences of other brain succinic semialdehyde dehydrogenases. These results suggest that the catalytic function of succinic semialdehyde dehydrogenase is inhibited by the specific binding of DABIA to a cysteine residue at or near its active site.